The effect of cobrotoxin on cholinergic neurons in the mouse.
By using multiple time-point constant-rate infusions of deuterium-labeled phosphorylcholine, appropriate kinetic parameters were obtained for use in the calculation of the turnover rate of acetylcholine (TRACh) in selected mouse brain regions. After obtaining these data, the relationship between the analgesic agent cobrotoxin (CT) and the activity of central cholinergic neurons was investigated by determination of TRACh in selected mouse brain regions 3 hours following intracerebroventricular (i.c.v.) injection of CT. There were no obvious changes in the concentrations of ACh and choline (Ch) in the cortex, hippocampus, hypothalamus, midbrain, striatum, or thalamus of the mouse after injection of an analgesic dose of CT (2 micrograms, i.c.v.). TRACh in the thalamus and the striatum were significantly increased, as compared to controls. On the other hand, i.c.v. injection of CT was found to significantly reduce TRACh in the hippocampus and midbrain. These results suggest that the activity of hippocampal and midbrain cholinergic neurons is suppressed by CT, whereas the activity of striatal and thalamic cholinergic neurons is increased by CT at a time when a maximum analgesic response to CT is expressed.